CHAPTER 25 (Odd) 


l.  I a. no b. no e: yes d. no e. yes 
II: a. yes b. yes Cs yes d. yes e: no 
Tr: a. yes b. yes Cc. no d. yes e. yes 
IV: a. no b. no Cc. yes d. yes 6 yes 
3. a. v= -4+2smQ 


b. v = (sin ay? 


v = (sin a) 2 


Cc. 
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¡ i=50 sin wvt+ 25 sin 3w f 


¡= 50 sin wt- 25 sin 3vt 


¡=4+3 sin vt+ 2 sin 2w0£- 1 sin 3vt 


-1 sin 3nf 


(Odd) 
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7. 


11. 


326 


2 Z Z 
a Vip = [eo vs 05 +0 Y = 19.04 V 


2 2 2 
bl. = ERE = 4.53 A 


P= a cos 20% + ai cos 30 + A cos 60% 
= 60(0.9397) + 15(0.866) + 5(0.5) 
= 71.872 W 
24 V 
DC: Inr= — =2A 
A DC” 1270 
w = 400 rad/s: 
Z = 12 2 + ¡(400 rad/s!(0.02 H) = 12 Q + ¡8 Q = 14.422 Q Z33.69* 
1=__390V 0 _ -208A Z-33.69" (peak values) 
14.422 Q 133.697 
w = 800 rad/s: 
Z = 12 2 + /(800 rad/s!(0.02 H) = 12 Q + 7160 = 20 0 253.131 
l = _1VZ0_ =0.5A Z -53.137 (peak values) 
20 Q 453.132 


¡ = 2 + 2.08 sin(4001 — 33.69?) + 0.5 sin(800£ — 53.13") 


2 2 
b. lg= p a a = 2.508 A 


C. UR = IR = 1(12 0) 
= 24 + 24.96 sin(4001£ — 33.69") + 6 sin(800f — 53.13%) 


2 2 
d.  Vag= | (4 V? + pa AA = 30.092 V 


e. DC: VWM)=0V 
w = 400 rad/s: V, = (2.08 A Z-—33.6918 0 290%) 
= 16.64 V Z56.31* 
w = 800 rad/s: V, =(0.5A Z-53.13%(160 90%) 
= 8 V 36.87" 
v, = 0 + 16.64 sin(400: + 56.31%) + 8 sin(800: + 36.87") 


2 Z 
Lo Va = [or ; A = 13.055 V 


g. — Pr= IR = Q.508 A? 12 N = 75.481 W 
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13. 


15. 


(Odd) 


Le] 


a 


| = 0.3181, + 0.500 /,, sin wi 


DC: I=0A 

w = 400 rad/s: X= A A 
wC (400 rad/s1(125 uF) 

Z 150 —- 200 =25 NM Z-53.13* 


E = (0.707)1(30 V) Z0* = 21.21 V ZO? 


1= E__2121V20 0848 A 253.13" 
Z 2502-3313 


¿ =0 + (1.414)(0.848)sin(400: + 53.13%) 
1.2 sin(400t + 53.13") 


l — 


2 
Log = LA = 0.848 A as above 


DC: V, =0V 


w = 400 rad/s: Vp = (0.848 A Z53.137(150 Z0*%) = 12.72 V 253.13* 


Up = 0 + (1.414)(12.72)sin(4001 + 53.137) 
Up = 18 sin(400£ + 53.13) 


2 
nada [us = 12.73 V 


DC: V¿=18V 
w = 400 rad/s: V¿ = (0.848 A 253.133(200 Z-—907) 
= 16.96 V Z -36.87" 
UC = 18 + (1.414)(16.96)sin(400: — 36.877) 
UC = 18 + 23.98 sin(4001 — 36.87”) 


2 
ea = 24.73 V 


Ve, = fas vy? + 


P = IR = (0.848 A? 15 N = 10.79 W 


— 0.2121, cos 2wf — 0.0424/,, cos 4w1 +... 
¡= 3.18 x 103 +5x 107 sin w£ — 2.12 x 107? sin(2w1 + 909) 


(1, = 10 mA) 


— 0,424 x 107? sin(4ur + 90%) + .. 


¿= 3.18 x 103 +5 x 107 sin vt — 2.12 x 107? sin(2wt + 909) 


DC: 1,=0A,V,=0V 


w = 377 rad/s; X, = wL = (377 rad/s)(1.2 mH) = 0.452 0 


Xo= L- l _ =13.260 
wC (377 rad/s)Q00 ¡uF) 


Z' = 200 £ — j13.26 Q = 200.44 Q Z —3.79* 
I = (0.7075 x 107%A Z0* = 3.54 mA Z0* 


£j1 (0.4520 2903.54 mA 0) Al 


LS E 


L, + 1 jO0.452 Q + 200 Q - ¡13.26 Q 
V, = (7.98 pA Z93.66%)(Q00 Q 20%) = 1.596 mV 2 93.66? 


7.98 nA 193.66" 
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w = 754 rad/s:  X, =L = (754 rad/sX(1.2 mH) = 0.905 Q 


X=2%=___l__=6632 
wC (754 rad/s)Q00 uF) 


Z' = 200 1 — j6.63 N = 200.11 N Z 1.9" 
I = (0.7071(2.12 mA) 490% = 1.5 mA 90” 


y = 4 _ (0.9050 Z90”(1.5 mA 29% _ 68 ,A /181.640 
0 Z.*Z “50.905 0 + 200 2 - j6.63 0 | 


V, = (6.8 HA /181.64%(200N Z0*) = 1.36 mA 181.64" 
v, = 0 + (1.4141(1.596 x 1073)sin(377t + 93.66") 


— (1.414(1.360 x 107 %)sin(7541 + 181.647) 
v, = 2.257 x 107? sin(3774 + 93.66") + 1.923 x 1073 sin(754t + 1.649) 
17. ip=4 + 
= 10 + 30 sin 201 — 0.5 sin((401+ 90%) 
+20 + 4sin(201 + 90%) + 0.5 sin(401+ 309) 
DC: 10A+20A = 30A 
w = 20 rad/s: 3DA 00 +4A 90 =30A +j4A = 30.27 A 17.59" 
w = 40 rad/s: —0.5A 90 4+40.5A Z 309 
= —j0.5 A + 0.433 A + j0.25 A 
=0.433A — j0.25A=0.5A Z-30* 
iz = 30 + 30.27 sin(20£ + 7.59%) + 0.5 sin(40£ — 309) . 
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CHAPTER 25 (Even) 


T 
7 21 7 
Cc A o 
T 2 T 4 
21 
pa la 2 cos(2wf - 909) - de cos(4wt - 909) + de cos(6wf - 909) + ... 
T 4 3 15 35 
d. 
4. a 


v =2C0S 2a + Sin a 


2 Cos 20 
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(Even) 


6. a  V, =100V 


2 2 
Vos = | (100 V? + EA TA = 107.53 V 


b.  1,=3A 


2 2 
Los = la AY + ii E = 3.36 A 


8. Pr= Volo + Vi! cos 0, +... + V,l, cos 0,, 
= (100 V)G A) + O 53% + A 702 


= 300 + (50)(0.6018) + (10)(0.3420) 
= 333.52 W 


10. a DC: E=18V,],= E = 1 Y =15A 
w = 400 rad/s: X, = 4L = (400 rad/s)(0.02 H) = 8 Q 
Z=120+j8 0 = 1442 0 433.69* 


¡-E_ 30V42 0%" _208A ,_z33 ggo 
Z 14420 133.69 — /7 
2.08 


¡=1.5+y2 
y2 


1.5 + 2.08 sin(400£ — 33.69”) 


2 
bo Le = as A? + ias = 2.101 A 


| sin(400:1 — 33.697) 


<í 


c. DC: vyy=E=18V, Vp = PEA no 2 20%) 
2 
= 498 Y 733.69" 
y2 
Ue = 18 + /2 £. sin(4001 — 33.69) 
2 
vz = 18 + 24.96 sin(400£ — 33.69%) 


2 
d Ve = [as VY + sat = 25.21 V 
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12. a. 


(Even) 


DC: V, =0V 


c = 400 rad/s: V, ES m0 (8.2 4902) 


y2 


- 166 A 756310 


y2 
v, = 0 + 16.64 sin(400£ + 56.317) 


2 
v =1l02+ 06.64 VW". _ 11.766 v 
Lost 2 


P= LR = (2.101 A)? 12 N = 52.97 W 
e EA E 
120 
 = 300 rad/s: X, = WL = (300 rad/s)(0.02 H) = 6 2 
Z=120+j160 = 13.420 126.57" 
E = (0.707)(20 V) Z0* = 14.14 V Z0* 


1=E__1414V 20 _ _1054A 1-26.57* 


Z 13420 226.57” 
w = 600 rad/s: X, = wL = (600 rad/s)(0.02 H) = 12 N 
Z=120+j120= 16.970 45" 
E = -—(0.70N(10 V) Z0* = -207 V Z0* 


E _ 7.07 V Z0* 


Za == (417 A L-45* 
Z 16.97 Q 45" 


l = 


La 37 


¡ = —5 + 1.49 sin(300£ — 26.57”) — 0.59 sin(600: — 45”) 


2 2 
Los = lao A? + a = 10.064 A 


DC: V=IR = (-3 AU2 0) = —60 V 

w = 300 rad/s: Ve = (1.054 A £-26.577(12 0 Z0*) 
= 12.648 V Z -26.57" 

w = 600 rad/s: Ve = (-0.417 A Z -45570120 L0%) 


= -5V £-45* 
Up = —60 + (1.414)(12.648)sin(300: — 26.57%) — (1.414X(5)sin(6001 — 45) 
UR = —60 + 17.884 sin(300£ — 26.57%) — 7.07 sin(600t — 45”) 
2 2 
20 (co y)? + (17.884 V) E CONE ie 


—5 + (1.414101.054)sin(300t — 26.57”) — (1.414)(0.417)sin(600: — 45%) 
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e. DC: V,=0V 
w = 300 rad/s:  V, =(1.054A Z-—26.57%16N 290%) = 6.324 V 263.43” 
w = 600 rad/s: — V, =(-0.417A Z-45%(60 290%) = —2.502 V L45* 
v, = 0 + (1.414)(6.324)sin(300: + 63.43”) — (1.414)0.502)sin(600: + 45") 
uv, = 8.942 sin(300£ + 63.43”) — 3.538 sin(600: + 45%) 


= 6.8 V 


y - [8.942 VY? + (3.538 Vy? 
Lost a 2 


g.  P= LR = (10.064 A? 12 N = 1215.41 W 


_ 200 , 400 400 


14. a. _——_cos 2wf - cos 4wf 
T T 15 T 
= 63.69 + 42.46 sin(2w1 + 90%) — 8.49 sin(4wt + 90%) 
w = 377 rad/s: 
e = 63.69 + 42.46 sin(7541 + 90%) — 8.49 sin(15081 + 908) 
DC: X, =0 ESA VW =0V 
w = 754 rad/s: X¿ = EN = A = 1330 Q 
WC (754 rad/s(1 E) 
X, = wL = (754 rad/s/(0.1 H) = 75.4 0 
Z' =(1k0 Z0%)[75.4Q Z90* = 75.19 Q 1 85.69 
E = (0.707)(42.46 V) 290? = 30.02 V Z90* 
_ ZE) (75.19 Q 485.69%1(30.02 VW 290%) _ a 
VS ANA A A E 999 NV Ll 94 37 
2. Z+Zo 75.199 85.69” + 1330 0 L-90* 
e = 1508 rad/s: Xo= L_=___Ll___=6631.130 
wC (1508 rad/s/(1 EF) 
X, = WwL = (1508 rad/sX(0.1 H) = 150.8 Q 
Z' =(1kQ Z0”)/1150.8Q 490% = 149.12 0 / 81.42? 
E = (0.707(8.49 V) 190% = 6 V Z90* | 
Vos Z'E 3 (149.12 Q 281.496 V 290%) 
ES Z' + Lc 14912 Q 81.42% + 6631.13 Q Z -90% 
= 1.73 V Z-101.1* 
U, =0+ 1.414(1.799)sin(7541 — 94.57%) — 1.414(1.73)sin(1508t — 101.11) 
U, = 2.54 sin(754t — 94.57%) — 2.45 sin(1508t£ — 101.1*) 
Z 2 
blo Va. = [250 y? + as 7 = 2.495 V 
V..y? 2 
a - Ve _ (2.495 VÍ _ 6225 mw 


R 1 kQ 
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16. 


a. 60 + 70 sin wt + 20 sin(2wt + 90%) + 10 sin(3wt + 609) 
+20 + 30 sin wí — 20 sin(2wt + 90%) + 5 sin(3wt + 90%) 
DC: 60 + 20 = 80 
Mw: 70 + 30 = 100 > 100 sin wtf 
240: 0 


3w: 10 Z60 + 5490* = 5 + 8.66 + ¡5 = 5 + j13.66 = 14.55 269.9” 


Sum = 80 + 100 sin wt + 0 + 14.55 sin(3ut + 69.99) 


b. 20 + 60 sin a + 10 sinQa — 180%) + 5 sin(3a + 1808) 
—-5+10sna+ 0 — 4 sin(3qa — 30%) 
DC: 20-5=15 
0% 60 + 10 = 70 => 70 sin o 
2a: 10sinQa — 1809) 
3a: 5180 —- 4 Z -30* = -5 — [3.46 — j2] = -8.46 + 72 
= 8.69 /166.7* 
Sum = 15 + 70 sin q + 10 sin(2a — 180%) + 8.69 sin(3qa: + 166.7") 


e = Uv; + U 
= 20 — 200 sin 6001 + 100 sin(12001 + 90%) + 75 sin 1800: 
—10 + 150 sin(6001 + 30%) +0 + 50 sin(1800: + 607) 
DC: 20V-10V=10V 


600 rad/s: —200 V Z0* + 150 V Z30* = 102.66 V 2133.07" 


w: 
w = 1200 rad/s: 100 sin(12001 + 908) 

w = 1800 rad/s: 75V Z0* + 50 V Z60* = 108.97 V Z23.41* 
e 


l 


= 10 + 102.66 sin(600t + 133.07) + 100 sin(1200: + 90%) + 108.97 sin(1800: + 23.41”) 


(Even) 
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